A global sliding mode controller design for an intra-aorta pump.
Both the intra-aorta pump system and the circulation system are nonlinear systems with external perturbation and internal uncertainty. Classical control methods are suggested for linear systems. Therefore, a global sliding mode controller (GSMC) is reported in this article. A dynamic disturbance compensator was used to estimate the uncertainty of the controlled intra-aorta pump system for eliminating chattering effect. Simulations were performed to verify the robustness and dynamic characters of the controller. Simulation results demonstrate that the chattering effect of the controller output is eliminated. The settling time of step response of flow rate (5 L/min) is 0.08 seconds without overshot or steady-state error. When the load torque step disturbance increases to 0.4 Nm, the settling time of the controlled system is 0.025 seconds. When the desired flow rate is pulsatile flow, the dynamic response time is 0.08 seconds, and the maximum flow rate error is 0.03 L/min. To verify the dynamic character of the GSMC, an experiment was conducted. Because the feedback frequencies of rotational speed and flow rate in the experiment were slower than the ones in the simulation, the performance of the controller deteriorates. The experiment results illustrate that the settling time of step response of flow rate (5 L/min) is 0.26 seconds, and the flow rate error is 0.1 L/min.